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Abstract of JP 2001203878 (A) 

PROBLEM TO BE SOLVED: To prevent embedded 
authentication information from being lost, even if 
quantizing processing is performed after the 
authentication information is embedded. 
SOLUTION: A pre-embedding part 32 converts the 
value of image data, so that the value after 
quantizing processing can not be changed by an 
error added by embedding processing of embedded 
data. A hash value calculating part 300 calculates a 
hash value from image data and l<ey information 
and a hash value embedding part 302 embeds the 
hash value in the image data. An output format f , t 

converting part 304 generates JPEG data, by H ^ *■ ^ 

applying quantizing processing or the lil<e to the . .«'>»*.^' .! 
image data embedded with the hash value. ^ 
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ti^rn^^ (32) t . 

iiftT-^(c»LTmfafiff£toM*tf a w^g ( 3 

00, 302) t, 

ii^it^m ( 3 0 4 ) h i^tm^mmmm. 

46atfffla5!iJIS:ffl^ (50), 

mmwi^fifzmmr-is^^M'fiizmibmtifzmi^ 
'^^T-^im\iii-miii^^ (60) i^i^iz^i-i 
If aRii 1 izmmmmmmmm. 
[IMS] itris^j^#®ii- 

(32 6, 3 3 0 ) t , 

m%mTwmzmvuofihm.T\tmz^r)\ r: , msc 

a (332) fc^WL. 

^i\LLt£\^i:o\:zt£htx\ mmm.mm.b. 

[11*114] ItrlEMfi^lftti. frlBB^ST-^t^LT 

d 1 i^ztmmimmm.. 

©^S (300) 

T~^i,zm>ibu.t£immm^^ 002) t i^-rim 
*3i4 iztmmmmmm. 
[11*316 ] BuiEMmr-^t^ai^jistL^casT-^ 
&^tiit-i>^aj^s (30) ^§^.t^r^§ff*]i4 1 

fdi 5 ijztmc^Mimmmu, 

i>j*s^€¥ia ( 4 2 2 ) fc . 

msm&fit^ fitzmmT-fizmi<b'jLtfifz^^ -y 

mmn^i-ma^ms: (400) 

(402) t, 

^tlfzt^m-'imiii-tl?SC^'A,miii^&. (404) 

t &*-ri>ii*iM 5 iztmc^Mimmmu, 

[ 1**11 8] pmffMimzl 'OMhimmzJ:'jXM^=f- 



luf E0f 5gcoMa5?)i"^r § ii3t B«T - ^ ^ s^^fMa-r i> 

M.^itxT-yrt^ay-t^^-^i/zmm-tiruyy 
j^^iimitzimmi^. 

mm-^wi^tifzmmf- 9 ^fL^-tttai^a t titzmi^ 
mnzimmmmw. 

[il*ill 1 ] l?iE^«^.T-yr(i. 

mi&T-^^z^ttihmm^ti^timm^mthM 
st^mxr-yrt. 

lulE»^Mtffll^^>nS»^'fMt»o'l,^T, HulE 
MiEJ^*^^Sti3^cM«T-^^ti^ti*^\ mIEFJfS 

mtLts:^-^i.o{z^j:htx\ mmAmi!m.y . mti 
mmm^h rmmmmn 9 izmmmmw. 

Mixm&T-^ ^iii^iAt^iiiiMfi&ifiiEFjf^iDMa 

t LTff a if*3l9 tlEttc^lEiimo 

pmmmkmm^T-^ t t«o'i^T^N -y 

&th^t-|.^> -y ^^ittttSXr -y Tt . 
ttSc?)^:^^:tT#^.^^f^t^iiS^^-yi-itt^. lalEMm 
T-^t:ffi46at;ffl3.MaxT'yTt ^Wtl> W*5S1 

2tiE«f0iES«f*o 

[if*xM 1 4 ] mimi&T-9i>zm)^mtitzm.Q.T~ 
^mmtmia.x'r -yr^ ^ [z^tumm 1 2 ^ 

fzm 3(ciEttc^iEIM(*„ 

[if*ili 5] friEi^-fb^^/^MmT-^^ifM^-fb 

^^jt^^€XT'y7°t, 

mmM.=f^^Kimm~'^^zm^)kttit:J\^v 

fflS:i*aj-r§tt£iJ^T-yri:, 

BulEHmr-^ t , l^iE^^>y i/^fflcotmtfflv^^^tLJt 

a-ffUltt^a-^V^T. ^>'y>'^«^tti:t-|.tt®XT'y 

mIEiIi^^i^§^^^^c^^ ■/ A«t mlEltS:^i^/■^^^ -y A« 
t tcS-:3'v^T . i|triES^€^ii/tli«T-^ 

^i.it*« 1 3 tcia«<7)fES«ft„ 
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[00 0 1] 
[00 02] 

im^comn mm. mm/jkmo 9 7/4 9235 

(^alKl ) (i. h°^'-fe;l.- yny^- ■ a-T^y 
if (Pixel Block Coding ; PBC) tJ; 0, MWr~^ 

5 1 3 y T yy T - ^ tiittT^ 5r a 3 tcigiE*a;2r 

[ 0 0 0 3 ] ^ /-c , HS^^MWO 9 8/ 1 1 6 9 2 8^ 

4^. #^¥1 0-1 64 54 9-f^^f6(^di;3) 
{i. :S:itl^t:iB^S^x^x^^hn:i-y^">=j— 

[ 0 0 04 ] 4/-^, c:iiii>c7):tif;<7)ft!!, Jf^ffl^o 9 - 1 
5 17 4 m'm.. mfm- 1 0 - s 3 3 1 o^i>«, m 

IpW 1 0 - 1 0 6 1 4 ^^'kWi. 10-1619 

3 m'm- 1 0 - 1 6 4 3 4 9 ^^m. mm- 

1 0-285 56 2-^i5rfg, 0-3342 72 

^^m. mm- 1 0-24062 b^^m. mm i o 
-24 0 i29-f&fg(:*;i;4~i2) ^4>. :s.v^y 

[0 0 0 5] Lt-Ltiit-t^. Z.tiC^(r)-Xmzmn-^^Mz 
[00 06] 

[00 07] 



izmm-^c^m^mttm^.^^ih , HftT-^t 
iijf)^^: ^ ti/iUfftr - 9 ^ m.Timmt h *^ -ft^ia t 

[0008] Mtcfi. miaMa^SIS. mlSBftr- 

^ ^iM'j L . ^muzmm--^ ^K^fi\,zmm^T 

-^^tL^ixtffl46at flit Sir!) ji^^T-^ ^^ait-i. 
m.^w^^t:>\z-^h, 

[0009] wmz\%. mwm^m%. smr-^'tc 

t . m^^'T\\3m\,zmv^t'Aihm.'f \tmzm-iv\x. 

mm&mmizx DMbum(^)imzx 

[0010] imai. mm^^mii. laiEB^r- 

[0011] Mzii. mmmmii, m^mmm 
tmimmT~^tizm-^\^x^\-yi^^m^:imi-i^\ 

"/=^xmi:. t? iBBf«T - 9 izmt^mms^m^B. t 

[0012] tmui. mMmmr-^^zmi^ilttifz 

fflSr-^s' mta-tmiumi: s ki,z^-t& . 
[0013] imai. mtm^it^tif^mm-^i 
MA^t-rmm^tmb. m^m^^t^hfzm^ 
T-i'izm^iittifzJ^'yi^^mimiii-tmiiim 
b. msimm-i^b. mm^^'yi^^mmmzm\'^i^ 
fitzmwmb^zm':s^^x. ^^-/'^^mism-mm^ 
St , mm\ii^tifz.'V'y>':i^mtwiimM^tii-zy^y 
■>:^mt . mtmi'it^titzmmT-^i^zi'i 

^'^mul ^'^iifz*-m-miiitMSL^'A.miii^f^b ^ 

[ 0 0 1 4 ] ^/-c, ^wmzMj^imimmiimii. m 
Mcommz xKiMh^ mM^z x ^ xAi^immmmtp 

titzmm-^iM^imm'tt . 
[ 0 0 1 5 ] 4!^:. ^^WMizt^ij^iimmmi. m^co 
Mat: i ^ mhmMzx-^xi^itmmmtf^mt 

t^v^ i -5 tBftr-^'Wfi&^ja-ri.Sft^T-yT 

mi^T~i^^zMLxmim&c'Mm^:'€dmM7.7- 
•yTb. mm&ffmmm ^ tifzmm- ^ ^ € 
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[00 16] 

[0017] mmmmm. iimm. ^%miz^)^i^ 

mrhi. m t^i^-riot, mimms.wiii. cr 
Tm^^mw.hi\Mm^ammmm(^m^mi o o. 

^-^-h'feJ;t>'v^x^^-g-tfA^iggl0 2. 
i^^';l^;<?^5'f y^-7x-;^I F (:^;<yIF) 10 
4, U;«?-b''f y^'-yx-X (;^^ y;?J-b' I 
F) 10 6. M0gafcJ:l>'CDgK#c7)fB1igai 0 
8, JJiy. y 1 1 2J3j:W^^'orn-fe-/-^ 
(CPU) 1 14^Sr-^tj'3yb°j.-5'*#c (PC3^ 

#:) 1 io*^i^«§ti, ie:^stiEi:-c. Sbtas-K 
Ml 1 e^mm^iii. -^tn. mmmmM.ii±. - 

M^3>h°jt.-.^(,c, I F 1 0 4fcj;y^^ u 

I Fl 06^ftJpL/-cli)3K^f«l>, 
[0018] Bm^eiSKl {i. iti.^>tO«g|5:5)-i3j: 
0 , T i/'^'/l^;^^ 7 1 4 0 t/^wmifzmmT-:? ( J 

PEG, BMPfeSl^fiYUV^tm&rat)^:!.^) 
;^^7lFl 04&^LTS(tAix.&. ^■^i.^fi, 

amMii^a i {±. r ^ i^^/p;^^ ^ 1 4 o y 

- K 1 4 2 (CIBII t TtBmr-^ ^ , ;< ^ y ^- H I F 

1 0 6*rl>LT'S(t7via-S, 

[ 0 0 1 9 ] ^ (.1 . liilTcWfllSl; 1 (i , TtSMr ^ X 
^ (MO) |,Si,>(ia>yN\?' x^' (CD) ^soie 
IM* 1 2 0 tfaiiSfiTIB'IfSM 1 0 S IziM^^til 

^^y 1 1 2tP-KtTMft. SttA^ifcHm 

j;dt«^>{)-L (ffli^iA^^f-^) tfOffii6aJ^^!!iiI& 

[0 0 2 0] B^^^gaiji. mi-mBiru 

[00 2 1 ] m&-miiirn^'yi.2] tf , m&■ 
^-m^mmrm^miM^t^im ■ itajTu^-^A 2co 
n^^7A2{i, osso, ffla-tttiiiP3, mmT~ 

i'K-X (DB) 2 2ioJ:t/HmT-:S''<-X (DB) 
^DB2 0, fjffllg|52 6. ffla=g|53 0i5j:t/tt!±{S|54 0 

[00 22] [OS80] OS80(i. M-iH\ OS/ 

2 ( I BMtt) Ji-SV^ii-^^ yl^^X {-7A'7UV7V 
a) ^tfO^t'^P-X'f y^i-Xf-AV^ b-^xTT'^fc-J 



If -5. 

[0023] [i|IJ«gP 2 6 ] ±ia ■ affigP3 cOMm2 
6{±. M/lif. StSS^I 0 OtaftffliOGU iBft 

it^^StSW-^^. ■ ttEtirn^''-5A2cO#ffi 
W^m'ji\zm^-fh. ^fz. 0J»gP2 6}i:. S(tAfi/iJ- 

[0024] [HmDB24] ■^iDB2 4(i, SagU 

3 0 .i^mi^ji*^ L ^mm-Lfimm'^'r- ( j ? e 
gt-^ ) ^iBii^a 1 0 8 tcff A^n^iBsm 1 2 

0. ifcl>v^ti;. U^-K I F 1 0 6 tff A§fL/;;;< 

t u * - F 1 4 2 \zm% -mmL. %m ■ mm l tzmm. 

T-^ ^tSJ^tU LTfli)tUg|54 0 tMLT aj^t-S „ 
[002 5] [M«DB2 2] il'lt|gDB2 2(i, B 
B 2 2 *'WItl> J P E Gr-^' t . ffiiigPS 0 

vEGT-9^m=mt^LimjsbM^mz. 
mLi:m.^^^fz>f>\,zm\^^m (Wx.(f6 4b'vbco 

Sfc«) i:&MJCE#(t!t«'ff|g&IB1^Sl OS^t'lEM 
■ Wat, IBM ■ ^t!tafP6&l^^^tilLTffliia53 
Ohi.vm\mAO^znLX \i^:h-fh . 

[0026] [ffiS^>°5;><-^DB2 0] ii}X^^°5;<- 
^DB 2 Oli, %rF&t-'L<^W.m'k7i-'^z\Wv^hn^)i.~ 
9 & IB'K ■ ^ii t . 3 0 (. ' M L -c ij t h - 

[0027] [mgP3 0 ] 113(1, 2 (..:,, ;L /:^ajA 
fP3 0c^«&^Kt-glT'J,^>„ Hi. iiHDCTIf* 
i^.tm^-hh. El3H7K-tJ:9(:- iiiA3|i3U(i, ±i 
jiWia532, (Hash) ttlti:^3 0 

0, ^N>yS/a«ffliAgE3 0 2t3j;t>'tiJ:^J7^-^vb^ 

i^lE3 0 4*-/i,S^Sii§, mm30\i^ ::ixt,<nm 

^SE^HCctO. tf. #a (JPEG. RGB (f.yh 
V-yT (BMP) ) fcit/ISa- -fe^ (YUV) m) O 

^-t&fflV>T, f±g-f-|>DCT (04) ffilAcOVN-/^- 

[0 0 28] iljAgP3 0(i, imwaStLT 

#fc.'N -y ^ , ^mznLxm.TMt^L 

<?)4^&arfflt^TJlto}itf. S>l=V^ii:. BfftT-^'<?)^-y 

^t3, fflagPSOSrBfftr-^OT, U, V#^^ 

fflV^T^> 'y i-^ffi^ffii^atJ J: a \<zmm-h Zbh. 
Y, Cr, Cb#^:5i-*^/iffWcDCT«CMtT 

>N .y iy^mimi^^i 0 t^zmm-t z. t mm:ht 
i)\ tmc^y^mitffifzibiz, ar, aasps oa\ its: 

i3-m^tifzDc T{mizMLxmi^m*»iki:mm 
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[0029] [ffijiWIS 2 ] I15{±. mSlZ^^Lfz 

mmmmm 3 2 s . a . a 5 1 

S^-rJ;-5t, ±iii^^°5^-^'DB2 0 ( EI 2 ) tfOffljim 

Mas 2{±. Mriif53 2 0 , iia^» 

(Q-i) 322. M.^itimmm24. JPEG' / 
BMP^jigP32 6. YUV/BMP^mg|53 2 8. B 
MP/ J PEG' ^»gP3 3 Oi3j:t>'DCTf^^Bg|5 
3 3 2*^*i«Sixl>„ 

[0030] m&m oji. ^fi^^c^M^TOc J; 

D C T^LT^N >y i/afiS:ffli^)a^■C«^a>6^ t 
Wa^^, S^^t, ffiftw-^-ffcLTJPEGJFMi^JEffilf 
«T-iS' ( JPEGr-iS') i:L/tJ^T'l)oTi>. ffl 

Bftr-^' (bmpt-^) t*rtTffljXm 

[00 3 1 ] Mgiia53 2 0 ] aam^&fi 

3 2tfcV^T, 7^--7.yMSlffig|5 3 2 0{i:, A^Sil 
^C#aJFMi73iif*T- ^ ( J P E Gr- ^ , B M P T- 
YUVJ^stcoBmr-^ (YUVt-^) V) c?)r 

-fiK^m^Th ^i-rmt. j p e g t- ^ ^^a* s 

A:^^^^^JPEGT-^&«-ta53 2 
2t:MtTffi^lU. BMPT-^>0^'A^iSix:tJ*^t: 

{4, A^Stl/^cBMPr-^^BMP/JPEG' ^ 
3 3 0 (.::tt L T tU^ L . Y U VT-^>6iA:'3§fL/;^ 
-^tfi , A Y 1 1 Vr-^ Sr YU V/B M P^ 

[00 32] S4>t:. yt-'?yhim^3 2 0li. B 
MPT-^^:^5^^T^^'yv■J.^l^a^6at^fI«^, ^Jx 
T [X] [Y] =1 : (X, Y) 
= 0 : (X, Y) 
[0036] [11-^322] JPEGt-^(4, DC 
Tm^ZMLXm^^mmiiXW^y^y (Huffman) 

(4, tr. y^--?'yhimm3 2 0:b-^X:^^tlfzJ 

PEGT-^&^^7vyfI-^§-f-•g.o ttz, Un^3 2 2 

(4, fl-^fL/t JPEGT-:5'tOY, U, V^fS,jffp^^ 

ti^nmTimq. [k] mm. mmTimtm^^ 

3 24tMtTfH^t--S.» tfz. fl^^322(i. i^W- 

o*gsttTffta^^wiq [k] fM-fim^^x. 

^^y-^yimttzJ PEGr-i^coY , u, v#jjg^^^ 
iSii^ltLr, Y, U, V^^^Si-i^DCT^^icJPE 
g' ^4fifeL, MCUT-7';l^Tt^tjeo'(fr JPE 
G' /BMP^g|r3 2 6tMUTtiJ^lt-So 
[0037] [YUV/BMP^ai3 2 8] YUV/ 
BMP^gB3 2S{i. YUVr-^^. T5i;2t:S-t 
R = (int)(Y + V*1.4020) 
G = (int)(Y - U*0.3441 - V*0.7139) 
B = (int)(Y + U*1.7718 - V*0.0012) 

fit. 



(i'l 6x 1 emmmmcoMc-uM^ircm^-fimmm^ 

mz^ttih D c Timm.mmx'h h t-^t-ii^-t 

MCU^-yiVT (T [X] [Y] . mui. BMPt 

-3^*^ 720X480 ll^ffljST- J) I. t {4 X = 4 

5, Y=3 0) ^ftJS-fl-o 

[ 0 0 3 3 ] ffiWgSr-^At J; Dfg£Sixl> 
ffi«{4. JPEG' /BMP»a53 2 6tiJ:yYUV 
/BMP^mgE3 2 8 tJ;l.^ira<7)Mmi:{i:^r^* 

\\ mmz^-thwrn^mrHz-th z t-ifix^ ht\^d 

S J: 0 tft^-r S t . -?■ 0 r^rv ^^tit^T J: I? M 
T'ft^. 7=J— V.yMSaigP3 2 0{4, f^fiKtJ^cMCU 

T-7';PT^. JPEGt-^. BMPT-^'fcj;yY 
UVT-^'^iX'?tLt#LT, i%nU322. BMP/ 
JPEG' ^Jig|53 3 0fcit/:'YUV/BMP^jii53 
2 8 {Z^iini{zn LX^^th. 
[0034] ±34^?^ '} (/ MC Uf— 7Vl^T{i, 
\fA5-x3Qcr)-7Y^)^xm^X'^^tL. MCUr-T" 

;^T<7)#^*T [X] [Y] mm(4. Wiff. 

i-|>MCUtfODC TfSmr - 9 Ifi'U&^mX hhi^^Z 
(iffil, SgT^Tl^^^-^tfittO^SS, 7=J— V-yb 

iSiigE3 2 0(4. T:* 1 ^z^-tX 0 MC \JT-y^)l 

T<^mmbLx. ffiWiSr-^'A^i^-rMcut^M 

JEE-tSMCUf- r/t-TOgjlT [X] [Y] cornel 

ti. ziii^m\-coMci]T~yf\^commT [x] 
[Y] com^ott^, 

[0035] 

[fil] 

eAcD^-^ 

^Amm-^ (1) 

i^tBMPr-^ (RGB) t^t, MCUT~y 
/PTtMJS?#(tTBMP/JPEG' ^mgE3 3 0tCM 
tTffi^i-rSo ^rfe. YUV/BMP^mgE3 2 8tJ: 
^YUVT-^iBMPT-^l,zm^-ti>mMi. YU 

Vr-^'cOY, U, V^j^^ijK ^~J<~ya~hl^-^ 
i4ryr-7n-&S;LT^^=5:<Tt (0s:y<2 5 

6, -128£:U, V<128) , BMPt-:?'^^^ 
lfci§^lZ^ BMPT-fCOR, G, B#13!c^]-t^W-s 

T% z<7)id^j:m^{zti\^xh. mmm^tiiDc 

[0038] 
[i!t2] 



(2) 

R = R>255 ? 255 : R<0 ? 0 : R 
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G = G>255 ? 255 : G<0 ? 0 : G 

E = G>255 ? 255 : B<0 ? 0 : B 

A = B ? C : Dii. C codeCO |i) tT\ 

A= C (if B is TRLIE) 
A= D (if B is NOT TRUE) 

[00 39] [JPEG' /BMP^»II326] JP 
EG' /BMPX^ji3|53 2 6(i. fI-tg|53 2 2fcJ;V'D 

Y, U, V^^^M'flCODCTim^mDCT ( ID 
CT)m.-th. JPEG' /BMP^mg|53 2 6(i:. 

^^iz. iDcrmm^blxm^fifzY, u, V 

fi!c^^&, YUV/BMP^}i§|53 28tl5l«t±iaT^2 
ttSf-^TBMPT-^t^jiL. MCU^-yVPTtM 

JE-S'ttTBMP/JPEG' mmssoiizMLxtati 

[0040] [BMP/JPEG' ^«gP330] BM 

Y = R*0.2990 + G*0.5870 +B*0.1140 
U = -R*0.1684 - G*0.3316 +8*0.5000 

V = R*0.5000 - G*0.4187 -8*0.0813 
[0042] [ffliiM^iMtfffgp 324] WA^t 

fflttSg|!3 24{±. fliiJgSr-^'AtiO^^SixSD 
CTf^i^ (agDCTfM) dct_Coe f f 

itm q e m 1, \ k 1 . S tffljiM 

^IMil 3 J 4 :')'^iyi|i<r FWBKCpiSffl-t^. ilji*^^ 
^Mlt»ai3 24(l, /+tlL)( Ifr^l^dr t_coef 

f i J3 J: 3 - ^"ft^imia^ <? ^ . rn^k) ^3^-9 
DB2 0 (02) *>^3g(t§„ 
[0043] [agDCT«adct_coef f i] 
;^T«i. ?igDCTfS^dct_coef f i Srl^ffl 
\zmm-h. aSDCT«^dct_c oe f f i (i, 
miTfi^t^ffli^S^t^ffll^^S 8 X 8I(*«^i?)D CT 
7P'y^t^4ixSl^J2JLhc^DCTmT'&0. Y, 

T, fJ£Bf!cOfif5«£tO/^ci;^t, {igDCTffii^d c t_c 

o e f f i t LXYm^(^)^cTmwm<^msi'&'T}A 

c t_c o e f f i (0, 0 ) y^■/>';^.ffl^Offl 
(1,1), (1,2), (2,1), ( 2 , 2 ) IJ 

[0 044] iT^-fm^m%wms^^^'Q\i.r 
itt^ffli6a^^i J p E GT-:^i{mm^mmti>T 

ffl46a^^S^^Wi: (decoder) <7)Bv^:i)-fe 

iDcmiito|fi||«2f§ottt|gs§iis, ^ 

q_emb(k] = (int((5'-l)/q(k)+l)*ql 
[ 0 0 4 8 ] ^rfc . m^^m q [ k ] 3&iT3-rft::^fh 



P/JPEG' ^gP330{i. JPEG' /BMP^ 
mai53 2 6. 7=J— ^■yMgligE3 2 0t?t(iYUV/ 
B M P 3 2 8 * ^ ^5 A ^ ix !> B M P T - ^' <73 . 
H t < <r ft ^ ii> A^] $ I. M C U T- 7Vl- T cofl 0 to 
W«T[X] [Y] (T[X] [Y] =0) tSJEf I. 
MCUt-^tfl^BMPr-^'COR, G, BjS^^^il^' 
ix&. TjHSiZ^fki-ldiZ^ Y, U, V#^^HC^Ji 

§^>tC. ^McOMSt tTa^>^i/iY, U, V#)3g 
ii-Sr. 8x8«^i^DCT7ny^'ri:tDCTMlJIL 
TDCTfSSSiJPEG' Sr4j^i-t§„ -9^0. BMP/ 
JPEG' ^gE33 0{i, X-^^tllBMPr-'S^CO 
rt. ^;^'^S4tffit^-5TV^^rV^BMPT-^'S:DCT 
1Si[JPEG' {Z^mi-^, BMP/JPEG' 
3 3 0«i:. ^WIcO*SSJ:LT#'?jfl^v:DCT^itJ 
PEG' MCUr-7'/l/Ti:^^]E-:J:tTDCT^iS: 
HSg|53 3 2t*tLTa]:']-tS, 
[004 1] 



(3) 

±htiim^x'ht. ar. T^-mMfMmms<D 

[0045] m*^'fMlt»a5 3 2 4 (i. ffijAtrj^JJlil 

32izxij^tifzmmT-^^^j PEGr-fxhim 

^izit. m^3 2 2t-kX:h^fifzM^im^ [k] 
jPEGT-rJ'T'^:v^Ji^t;:{i:. (^Ji.{i\ A:'3^a 
10 2&^tT^-ifAiA*t-|.*^ftttq [k] ^ffl 
^■^X\rFcomi^d , ^rfc, fflSA^iMtt-ffgps 2 

4{±. M;t{i\ mmm3 2^zA:f]^tifcmmT-^ 

3&iJPEGT-:i'T'^<. U^t. A:l3gBl0 2*>ii, 
i^^Mq [k] <nX:fjWj:\>^m'^^zii^ i^^Mq 

[ k ] c^^^xmmm^r'rzi-mi-Mimsi^zt^ 

^th (q [k] = o ) o 

[ 0 0 4 6 ] mmTiummm 2 ah, mm 

fgjE^-;^ A*%t-agDCT«d c t_c o e f f 

i ^ixiix[znmthmshAfim^_em b [ k ] 

(k ( {dct_coef f i ) ) ) ^, T3^4t7j^t- 
i.om%-th. ts:ii, ffla»^€«q_emb [k] 

^fzMzm\'^hfit^mx'h'^x , »^{Mq 

[k] «SitfSc?)tt^»l.. 

[0047] 

[iS[4] 

(4) 

^fe^5j:0i>A#v^%^ (q [k] S^) ^ iiSS^ 
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-fbttq-emb [k] bM.^im<l [k] hli-^-fl 

(q_emb [k] =q [k] ) „ ttz^ msMmms 

[k] 

[0049] [DC Timmmm s 3 2 ] d c rmm 

SgP3 3 2(d:, JPEG' /BMP^}tg[I3 2 6 . BM 
P/JPEG' ^«gP3 3 0fcJ;VDCTfj^i5[|IIISg[I3 

m^^Ym<m9. mmsm.) soslt. bmp/ 
JPEG' ^ma^3 3 0*^^>A:']^^^^^aaDCT^i^ 

dct_coef f ffjAM^IKffq emb 
[k] cO»^tj£V^ffl^tSJ:ot. -^±"0. aBD 
CTfSScdct_coef f i*^^S«ffifc=5:SJ:afc 

[00 50] JilT. §^.tDCm»MS3 3 2iOM 
DCTfMXIfflMa5 3 3 2(i. ifE 
y^"5^-^DB2 0 (112) )OMi,^?gfb[lflA ^gff 

lc(k] - coeff_emb(k]*q_eib(k]| < 
[0 0 5 3] DCTiMIIISSI53 3 2{i. ^-CtOMCU 
O^TtOD C n y t-^i:fLS D C T«>6isC 5 S: 

d c t _c o e f f i i3 J;t>'^i7)ffii^D C TfS^&B^t 
DB2 4 (02) \znhX^-hL. SSttffitl^r-^TV^ 

emiti^ i d =5:fc . D C T^HiSSJ 

3 3 2(i. c o e f f i e mh [k ] «J#g£T 
-^'A*%-tftgDCTfMrl c t _c o e f f i i: L 

^fiW\<r)^ci:\m\i. m.'f-mm.LfzM ( c o 

c[k] = coeff_emb(k] *q_enib[k] : 

if ke {dct.coeffi} 
c(k] = (int)(c(k]>0 ? c(k]/q[k]+a 

otherwise 
fit. 

coeff_emb[k] = (int)(c[k]>0 ? c[k]/q_emb[k] + a 
« : 0) ( 6 ) 



fi-hK ffijiS^{Mq_emb [k] tfO»fgfciffV^ 

fi. mm 1 gSiofitias^ixi. ( <? > a = i . 

0) . 

[00 5 1 ] DCT«tSBgP3 3 2(i, Mz. 
^T- ^ A J; D ix-?) M C U CO D C T 7' a 7 ^' ^ix 

*^*^&wffirts „ D c T^itMssEs 3 2 (i. mm 

^CO D C T r n V ^' t-g-t flS D C TffiitOt-^T i^T 
5^5 ^mtz \.X\^h^^\,Z\t. ^<7)D C T^n -y "7 {Z^ 

mhi^cMi—^^vTmm [x] [y] £7)fi&^ 

S^^ffi^^i-ltL (T [X] [Y] =1) . Z.KW\ 
cOii^ttiOt-rS (T [X] [Y] = 0) o 
[0052] 
[1X5] 

/2 (5) 

effi[k]=c[k]/q[k])&. H^DB2 
4 (02) tMLTtK^-tS„ 
[0 0 54] [DCT^SitcOSS'fb] ZZXM. DCT 

^^s^ci^ 3 3 2 ji^D c Tm.-kmm.\,z-fh%m 
{'k'mmm &Pffl»Jt-i.„ DCTf^ififflsgiis 

3 2(i. ttj&iOcOMCUT— 7';PT£7)S*T [X] 
[0055] 

[ifce] 



cM<0 ? c(k]/q[k]-a : 0)*q[k] 



c[k]<0 ? c[k]/q_emb[k]- 



[0 0 5 6] j^etfeV-iT, «{±0-0. ScorHl^Oit?: 

m^tmXhnX (OS«s:0. 5) , «£7JfI&A^< 

!> ; 1 1^'^ Lt-^ t=5:*i' . mmmcoeii m 
o*Mtt{±i'tA# < ^ D . ^mm^z Ltf*«D c T 

«£^LT#^.flSBMPT-^tfOR, G, 
COtttiftoXW-C, BMPr-^J'iOR, G, Bj^t^Si-tfOfl 

ai,h^<^tb. ^mc?)coeff[k]c?)««ffi*tffl 

mLX%(:.fltBMPT—^<nR, G, Bfig^^^^lf'tL 
COttlil 2 8tjfioXiO-C, BMPr-^UOR, G, B 

[0 0 5 7] ;«J;d^r««tt®^#Jtt. 



L D C T fist r L T # i I § B M P T - ^J' t :t - 
ys-7D- • r> f~7u—b^>^t^j:v^i.o{zthtz>f:> 
\Z.. D CT mmm.W' 3 3 2\i.. JPEG' /BMP^ 
mW'32b, BMP, JPEG' ^jig|33 3 Ofcj;t/'D 

CTffii:iiMg|53 3 2 tJ;S;i.-7«& 1 rt 

[0 0 58]W;t«f. JPEG' /BMP^^gP3 2 
6. BMP/JPEG' ^^g|!3 3 0i3j:^/DCTm 

iiSSE3 3 2^zi::^)V-r^m!nmki i o o p c o u 

ntb^tb. DCTfli:PSSE3 3 2{i:. T5lC7t^ 
■fiat. ;l/-7°Ma^^[IIittJCEtT«co«S:^^^ir<-r 

[0059] 

[is:7] 
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a = 0.51oopcount/10 (loopcount<5) 

0 (loopcount>=5) ( 7 ) 

[0 0 6 0] DCTmmm^3 3 2li. ±MLfzmm SSi^t^D. «iSi^^bttq_emb [klcnmi 

fi^iQOMcuT-y/L'Tios^T [X] [Y] t m^f^'L^t^^mKi d (<?<<?) (ommmz-^^i-^h 

Mlib-flMCUI/Z^ttll D C T7"o ■/ i^r^TcOD CT t^rl, „ 

imnzMLXnyK JPEG' /BMP^f^g|53 2 6(C [0063] [VN-/i-jt.fI|tg:gP3 0 0] SyEI3&# 

MLTEti^t-|>o MtS. l-:J.±IJiB3Lfc±iiim^^iI3 2 (03, 4) ffM 

[00 6 1 ]^fc, r<Sixt;. JPEG' /BMP^ iltCj;'?. { d e c_c o e f f i ) CO^T^OD C Tffi 

ag|53 2 6 {3^3^tSMT'^-^^'-7^- ■ mifimi!b'^^CDS.^mci_em b [ k ] <7)MSc^3£ 

Siti^Jil.. >I<7)J:■5^r:«-^t^^JiG■rS;t*^t. DC PEGr-^Sr. JPEG' /BMP^mgE326 (la 

TfMIW3 3 2{±. ;I.-7°^&5[lI^DiiUfcf^ 5) mBMPxyri-iJ^tiOMatT^^StCS^Uc 

t5:§^-C-7l/-7°^l)ia&l[II-f'3iiS[lLTffl\ il-r (03, 4 ) t?)tB^]r-^'^ i nput. bmp, i.4 

mm^lMMU-tltzlHc, coeff_einb[k]c?3je*ffI* 1 4lil5'FfOxyr3-^'f11:f>fL-g> BMPr'-^^ i npu 

(fit, Mb*^;?30rt^J*\t)l>*^, '^c?3f|ilJf<Jariftfc-ri t2. bmpt-tSt. Ztn^^CfM^^ii. JPEGr- 

a±i7)ft« ) t« ^ J: 3 1 , /U-7%iI^ ^^IDCTt, {: Y U Vr-^ (cMi I. Ifii 

mwl. ;^-T»Il dirt t:coeff_emb[k]cOffi>^tt& BMPT-i?tC^t-'&«iatCfc{tl.lt»:i?)|fi^fS) 

1 (fit. M^>*^i^SWJ>S^. ^i^0J*t&}||fv:-t 0. ^(T^mmcOfzibiz. 2oi^i nput. bmpfc i 

1 JiLhiOft/h^) -?''5M^>-t; 1 1 J; 0 , DCT»ii n p u t 2 . bmp T^SI^Z^ti d M^^t 

Sg|53 3 2(i, Ifffii^^ik^ W^^^r< t-^-?, ;^-r mm\'^VLtd^m^m\'\ input, b 

mmi^mmmizmi. mp^-mti-tii:iDCTimc2 [k] T^am 

[0062] i:j±mmifzmmmm3 2mm^zx fz-t^mni4-^^\>\ 

y), me (a) t5K-t,tTC-«-?f?LTw>/--?t.BnrT^^ [0064] 

iS:dct_coeffi <7)fiS(i. |:4o ( H ) !;„<-t,J; d [iS:8] 
, ffla*^ Ibfl q _ e m b [ k ] f'lMSicfe^tci/rl > (Ilr 

err(k] = |c2[k) - coeff_eiiib(k]*q_einb(k] |>=q_emb(k]/2 {>=a/2) (8) 

[00 6 5] mm. S)l>BMPxyrj-i'-X-i DCT y^•y v-AflDCT_h a s TstQ t^-f J: 0 t^lfh 

mmSM: ( i DCTt-:5') h^\MY\]WT-:^iB M.-tl. 

MPr~i?{zm^-tmmiA-^<^MimTm^-^xm [ o o s s i 

M-tm^z^ iDCTT~^m%mimo. 05 1^9] 

0 . i D C TmmX\ 1 •ot:-:?^ 6 4 |ll<7)ail»:^ OCOash = hash(K, coeff_emb[k]) ( 9 ) 

fzimm'^0ti-^t.mV.WMimm3. 3 5 {= [0069] ^fc. jegt^ttl-hash ( ) tlx 

0. 05X63 + 3) t^r^*^. ±a!t/cJ:3t. M± Ji. MD 5 5:t'>6^S)l.o ftfc.ilKtLTfi, 6 4h'.y 

imst^l2i*li^^\Mmztiill, B^Ltz^S^m Mi, DCT_hash{±6 4h--yb;g*iSy^=5:;g$T- 

[0 0 6 6]}*t. i DCT^WltS:ri!'-Scmifim± [0070] jLfMagP3 0 2] ^^■/>'attffl 

coimmtxo^s>-XTMi. mm^^^^wx-. ^ asss o 2(i. >\-y>sLimim^3o oTm^ntzDc 

^^i^mmfx'mmfj^±^ < ^^itLx 1 mmm T_h a s h ^mmizmi^b^^ts. mm^zmib'&rji-d 

err[k)=3.mmThl. i->X. ^X(^{dc TfiL S B^j&i LSB^tJi. mTmt-LiT=J 

t_c oe f f i ) t^ftLT^T<?)q_emb [k] t ^;t'3>'f ^-^tas^atf^-jS^fO l-oT', riyf ^'7^0 

.tSi^-fMc o e f f _emb [k] {i. JPEGr ^Si^LSB (least significant bit, fiTfiibit)SrS) 

-^^BMPT-^t;:S»-tSM:W;t*5>iiS>itt; m^nzm-oX^^t^^tzb^zX-^X. 'ffH^ffltoS 

^l>, ^cOfci^. coef f_emb [k] W^-yi^jL ts. LSB^^-ft^-tt^Stilii. fflSb3.;^^fa<7)TV^;I/a 

l=Stf*\ liftS#;tm^ii*^L.Til40-C?i(t!fJ|t [007 1 ] lilT, Mmi$:mfXtm-tl , ffiS^^°7 

[00 67] iSJ^E^^tffii^ixSMJSA^^i^ . j(~^DB 2 0 (02 ) 36^^,f#<^iXl>ii46E^tflJffl-r 

Ji. ^ ^tl^ . ffltoa^*, «*^Tfta«iiK IDC Tim {dct^coeffl} C7)®«*i nfflifc 
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19. hash_emb*^"6 4b'y hT\ 1 0£7)-tf7"7"n 

■yi? (8X8H*) fcmh'-y h^Jl*6St^»&#^S(n 

>=ra)„ 19, ±i46ii.^t6 4/mffl^7)-»f7"7"o-/^'*^' 

[00 72] >I;T-\ j;I.BMi7)?iP^*rffit] 

X. mmiz^xmtt^^oismhh^. ^x. 

t\ { dct_c oe f f i } COLSBtffl46;^v:l/^b i 

[00 73] 
[iCl 0] 

emb.coefffk] = 2p + emb.biKk] (10) 

F{if)^S*t eral)_bit[k]ij:™(^ffl;s^/.i,>bit 0 01 1 

[0 0 74] Litl 0Sr<fii/.1 t )(^enil)_( o e 1 

1 [ k ] 2r^^€iv \ -')uf^i4 ^)/v^;7)D ( Tfffttr I F E 
(t E MF Etta's 2 b (0^) (^7.tL 

-Ci'i d< t_< oef t 1 , i7)D( Tiriif)^ ±5tl 

^t. el^b_coeff(k]^^ffl^^ffi^:^tt3&^±#<^^^>^^^,^ 
SSiT)^. BMP 1^-9 [z^mL-M;kh. ffii6^h'-yh 

[0 0 7 5] [tli^]7*--7.yh^il!g|53 04] tli^]7 

t-'7',\- ^mM 3 0 4 ii , A •/ j-fifflaa^ 3 o 2 c^) 

ffi^lSStc^^lLTMi^«I5rH'*ffv\ A^ggl 0 

2 (01) mLXm'&^tiha.-^fm(^)\i^^7 t- 
V 7 b . fti^J 7 t y b J P E GO-m,. 

{ dc t_c oe f f i UC«-ri.DCTfSS[t. q_ 
emb [k] X'\i.ts:<. q [k] ^i^iC-TI., q 

[ k ] T'i^ikSflJtffic o e f f [ k ] (i, e m b_ 
codff[k],q[k], q_emb [k] 
coeff[k] = emb_coeff[k]*q_emb[k]/q[k]tC:j:'5Ttft: 

[0 0 7 6] [|^ttii54 0] tiT, ^tiill54 0 (02) 
[0 0 7 7] [^aj|frm^4 2] H7«, H2t^L 

fi.m^mQmm^'fmx'hh. ms\i. 07 
L^^tiiia^aas!4 2<^m&^^-r0-c*§, ittiia54 

^*i^{Mq_;tmb [k] rm.~tt. 

[0078] [^^-■^■yMSiigB4 2 0] 7^-^'y 

vum^A 2 oji, AAis«so7 =r-v -y b mmL. 

JPEG^fbm-5fgP4 2 2t*fLTEti^jL. BMP, Y 
UV^iJjBMP, YUV/JPEG' SJii5424t^ 



[0079] [a^4 2 2] ffi-^4 2 2li. A^M 

flS^ffi*^ftLT. JPEG' Hfli;t-|>„ 

[0080] [BMP, YUV/JPEG' ^jig|54 2 
4] BMP, YUV/JPEG' ^gP424{i. A^J 
^tLJtBMP, YUVT-:?^DCTj!)liIL. JPE 
G' T~9\>Z^mth, 

[0081] [S^l:ffljSS[SI!4 2 6 ] 

[0 08 2] 09fcJ:iyf01 0{±. 08t^L;tM^^t; 
ffiiS:g|54 2 6tt3(t§iiJ63A^^»^ftttji»:Mia&^ 
tmifcJ:tA'ffi2c7)7n-^^-hT-$>S, ^i^^WiiS 
^gP4 2 6(i. a-^4 2 2feJ;VBMP, YUV/J 
PEG' ^JtSI34 2 4(0ai^J(^ag't^DCTlSi>kG 

I d c t _ c o e f f i } COMffi^ftT-iOlfiMfiOftA 
«&max [k] tLT, #^iO{S5ELfcS^iWli 
(nm^\ZK<n<hv^T:> C TfSm*:m^ o T V > I, h X 
h^-9A*>^>t^ti; o^ztmth, m9^z^-ri:o 
[Z. yt-'^-yV tm^A 2 0 A.<7)A^J 7 1 - V >y b 
JPEGOJt^. i = q [k] *n (n=l, 

2 ) t<znLxffi^m^ii\m\^. 

[0083] m9\,z5^Ltzmmzi.y)^^t^fitz^xv 

^Vh. [ i ] i max_i tfc 

HI OtC^t^®JItlL^3!)^oT. q_emb 

[k] ^j^^Ti-ti,, 0io-r-(i, 09-r-q_X.mb 

[k] /ji. max_^iiOfg^t:'3fe§ii:*^<i>q_emb 

[k] ar^ifrCi'S, 

[0084] .r T I h r c \i 1 J; I) 44, 'J^S 

fix-, T_ t h r c = 0 . 8iii h., 

^Ltim.izX<Odt<i_emh tp^ib^il^^ 

\>mm^j:mmzmLx. mub'^mmcrimm^zisi,^ 
X. m9i3xx/mioi^z^.htimmizx'o. iEU<q_ 

emb [k] mf^^tilXo^j:^xh^yMz^xtX 

O^ZitLliX\>\ q_emb [k] *2nm 

'oiz^K mmt -yXLtoXo =5:*!^. mm^m 

«;^*ii!'-=5:-^d5rti^T-, q_emb [k] * 
2 n + 1 izmibU^tsi. 0 ttWf 
[0085] [VN>yi-ji.flftftigE400] Wt/'07$r# 

mti, ^^•y>'^^l^li^fti4oo^±, a^^a^fMAtfe 

>/^T, ffla^^°7;■<-^DB2 0;^;^^i.^0iltoa^DCTJ3g; 
^ {dct_coef f i } [kit. I^tiim 

^rag|i4 2 1 J; o TthS:^ ^if^ . ffli^a^i^-fM q _ 

emb [k] X'O. \;XrcOl]mX'LSBil(:,K^ ^tl 
^>S:M^Tffl46JXt^^fc^^>y£/J.fflembe d_h a s 

[0086] 
[iS[l 1] 

mod 2 



fIL. & = c[k]>=0 ? q_eiiib[k]/2 : 

[0 0 8 7] [^N>y>-^ttthS:g|I402] ^N-yi'juttth 

M-m4 0 2(i, Ai;MmmizMLr. { dc t_c o 

e f f i } 0«C [ k ] q_e mb [ k ] j; D , ±12 
A6l/Zm^XTa=0.5tLX . coef f_enib 
[ k ] JiiBjt9 1 J; D D C T_h a s h Srfti: 

[0 0 88] [aSX1^aigB4 04] eS£SX^a]gK4 0 
4{i:. ^>yi^^ffltttii4Q0fcJ;VV>yi^^ffltt-S:g|54 

0 2*^^>#^>tLSDCT_h a s h, embed_ha 
sh*^, DCT_hash = = einbe d_hashi 
^35^$'^^L. -eiUW*?)^-^ (DCT_hash^e 

mb e d_h ash) t3{Msx*o t Lx . m^mw. 

100 (Ell) ^t^*-tl>„ 
[0 0 89] [^#:l!f^] lai fflii- l^tliTn^- 
(E12) tll>ffltoa^M*^-t70-^-^'- 

hThi. 01 2(i. aa- ^aiTP^'-5A2 (112) 

1 laxvmi 2cD#^s+toeMrtios-^(i. ^com 
m^'<7dmji-miiir^^^yj^2cr,m&m (03, 
5 , 7 , 8 ) ■ mmruv 
5 A 2 i^^s^asii-{±, 0 1 1 izi^-tx 0 izmmm 

mi2iz^-txoizmiiimim. 
[00 90] [^^jf^^j] OT, :^mmtmm^m 

A2 (|::i|2 ) (Cfc I, ^Ci^|^A^|; 3 0 c/lfU.) ') (OIK u^^fi^^ 
iSiAgf5 5Oc?Jlij3S;Sr*-r0f$)-5>. 014{±, 01 3tc 
L. ffla m^#Ig|5 5 2 i?)««&S^t-HT'S> I. „ H 1 5 
i±, 11 3{C^U^3Sj5XV-^aSa554^ffl^&^ 

R=LFSRb(K,RO) 
[0 0 9 6] [-ar^i5544] ^^a55 44(i, f-^ 

tm'i^&LXim-tt. >5rfe. -^)t^5 4 4;&i\ St 

tlC^rS. ,I^T% "fixer &S»-r-g.o fIL, data(i540 

R' = R " data 
[00 98] [ L S BMff^gE 546] L S BtiftSB 5 4 
6{i:. R' tq_emb [k] , c [k] , k, (x, 

y) J;D, {dct_coef f i ) tK-rSDCT# 

m«LSB^jft#t-^. 5fe-f, ffii6iA^^b'-/hemb_ 
bit [k] (J. TT(:i4^fflJ6. htii. ilEitl 0 
emb_bit[k] = (R'»(xn+90yn+l))&l 
[0 100] [DCmiJ-^SiJ^5 2 8] DCmii-^ 
S'JS|I5 2S{i. 2 2 a Xlf BMP, YUV/J 

PEG' SagpS 24^)^ii>A^J$fl-&DCTfS^(*^ 
^b^tlTV^^:V^)^ftgDCT( {dct_coef f 
i } )t-e-5T-^:V^i>£0(C:hHt-S.o 

[0101] [m^^mmM35 2 6 ] i^-fWifh^is 
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: -q_emb(k]/2 (11) 

[ 0 0 9 1 ] ms.m5 off)mmm»ff)p^. mtiy 

=r-^>yb^jSg|I5 0 2{±, ±iagP3 0 (03)cOEti^ 

5 2io«i3ggp^tort. yt mmms 2 o . 

g|5522. BMP, YUV/JPEG' ^jig|!524. 

5 2 6 is J; y'S^ {bfflltS:gP 5 2 6 (i . 

^n^tim&ims.3 2 (05) co^^-v^hiriigp 

320. m^322. JPEG' /BMP^gB32 
6. YUV/BMP^j^gE3 2 8i3j;t/ffia»^ftfith 
i[gE3 2 4t|5ltT'*§. aagBSOtJ^UTfi 

[0092] [S46a^m{?lSg|5 5 2 ] ffiai?J5!iagP 5 

[0093] v-^'ffii^a^gE 5 4 ] 25§%v 

- ^ aaSE 5 4 (i . 25 $7v-v'- .fc l> i -(ir - ^ 

IXliLSUmKhl.. 
[0094] mm^Wm5 4 0]Hm& 8 X SBScO^' 

Tfigihi , «ifcc [k] t mmmm (x , y) & tK*t-i. . 
[009 5] mMm.m5 4 2]nMmm5 4 2ii. 
mKxy)iimR^m.^^i. rh. m^^^ii^^iz'm^j: 

bimt:if<^hiW'imX\ 720x480Ii*tfO^^. 90x60xn 
= 5400n b\m±.X-hl'(i-m^hl -. Rt^fMlTJtJife 
^ * S //'■ . LFSR r ($ ') J^<J- , b= ( i lit ) ( 1 + 1 c«25400n ) b i t 
^^^LFSRlrft-oT, KSrkey.ROSrISDBJ; 0#^>fL^|]g|Btt 
(il<7)lgPt#;?.Tt^V^) . LFSRb^b bitWSRff-i: 

mtix. r^i2i>zx'o^iibhM. 
mi2] 

(12) 

On bit(50ffl46)2i^dataT, V 'idatajipm bit 

T\ ni<5400n bitc?)*^. ffli^iX^^data&mJiMT'^Oji 

540Qn/m[lI^DjitTffl46S. mcDljmhh&. 
[0097] 
[SSC13] 

(13) 

{dct_coef f i } tJl-f-.^^ 
TiODCTffiRSrT [x] [y] =0S:Jifv:-r^T<7)MC 

[0099] 
[S;C14] 

(14) 

5 2 6{i. ±34L^c ct a izm^^mm.m3 2 4 1 

^tT-$)-g,„ flL. T [4 5] [60]^. «tM, 
(T [x] [y] =0, f ora 1 1 x, y) X'Hi 

[0 1 02] 01 6{i. 01 5i,z^.Lfzmwmmm5 
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mm^m. D c Timmm 5 6 4 ji. mmmM 3 2 

[0103] [JPEG' /BMP^^^g|I5 6 0] JP 
EG' /BMP^mSES 6 OJi. AS]$fl?t JPEG' 

n-MS^LT. BMP7^--7-ybi7)iift{;:^-r 

[0104] [BMP/JPEG' ^§13562] BM 
P/JPEG' ^mSJeOOJi. A^lBMPBmSrDC 
T^L. JPEG' 7=J— Vyhi^BfttSm-tSo 

[0 1 0 5] HI 7{±, ffla-^£ii7°n^7A2 (0 
2) fcfcV^T. )f^tiigP4 0£7)ft^5DtfflV^f>fLS*^aigP 
6 0i?)fflfi?^^-rilT'3^§. 1^tiigP6 0(J. 1113-1 

FJf ^ 8 X Sii«i07-p 7iii.fji-C1t?E-r . ! ci c t _ 
c o e f f i ! i7)S**Mi(@|)|>ii^. #<?i758 X em 

[0106] [^ai wias 600] ^ai wias 6 0 

0(i. ia7t:^U^^ffiBU^!!lSgP4 2t[s|l;T'S)-&„ ffl 

X = (itit)(p/n) mod 90 

y = (int)(p/n/90) 
[0 111] [tl^^7=r-^•y^^^i56 0 8] tli^l7 
*-V-yb^J^gP6 0 8(i. BmDB2 4J:DA^ltfc 

[0 112] [^#a6^^] 018fcJ;t>'Hl9(i. IttiJ 
gP4 0*3 j;tf1ttiia56 0i^^!!liI&^^t-7O-^^-h-C 

^^i^-t. mmm oaxv^mm^e on. mi 
st-ct 0 izm^Ti^mmin^K m 1 9 izi^-tx 0 ^zm 

[0 113] 

[Hffi«ffi#^rlKHj] 

[01 ] :^m^zt-i}-mmm-)jmim.'tm^m 
[m2]miiz^^tfzmmmmmmtmnt. ^wm^z 

[03] m2^z9^.Lfzm&mcomm^:^-tmThi. 

[04 ] a@DCT«&^t-0TS)S» 



[0 107] [StoaJ^^r-iS'fflffigEe 0 2 ] itSr- 

^affigP6 0 2{i. { dct_c oe f f i } C0a«CO 
DCT^SacTjLSB^ftaiL, ±i46ii;^T-^'^KlEti-r 
I., -fyh^n^-^-gy (x, y) (0<=x<60,0<=y<9 
0), { dc t_c o e f f i } OM*iS:nOLSB&5t: 
1 ItiOimt, ^tl^(xn+90yn+l)bitatSo5400 

embed_data ^im-TS , 
[0108] [JlJ6a^T-^ltS:gP6 0 4 ] iiar- 
^thSSI56 04{i. 01 5t3SL/caiE^SI55 4 2fc 
J;tf^^gE54 4t|5lt:^&-C\ ffli^a^^bit^jR' ^ 

[0109] [KSXt^tii ■ J©Bf#Sg|56 0 6 ] a5j§X 
t^tii«FJf#SgP6 0 6(J. embed_data, R' 

im¥m^U606l.i. e m b e d_d a t a = = R' CO 
Ji^. 5X^^^:Lt^y?gL, ;fLiy.?kJt|^ (em be 
d_d a t a <> R ' ) f 7 hiiifit'W^^i^^: 
I'^gE^^&^TJft-o ^(0^.. P bitS(0 origi 

n)3&J-^*)^l^^-^. 25j$X<7)J)'5!tintra location (x, 

y){i, aTi^^izi-oxm^m^i. 

[0 110] 

mi5] 



(15) 

[ [^^1 5 ] m 3 (ctj^ l /-caattiffiaiPioffi^* *t0T-i, 

[00] (A) ii, 03t7i^L/-cJi}AfrMJIHJ;^^S 
f|:Jjn,ac?)H?<7)a@DCTf^S[dc t_c oe f f i (7)tt 
SOffiS&q [k] =3, q_emb [k] CO^I,zr>K^ 
Xm^L. ( B ) (ifflji Wit J; § ^g-fM^Of^cO 
aaDCTllifcd c t_c o e f f i £0tt£7)SJS&R« 

[07] m2^z^.LfzmiiiumiS,ifp-tmx'9yi. 

[08 ] 07 tTKL/tf^tUmaaSfOS^^^tHT* 

I., 

[ 0 9 ] 0 8 (' L fii^ mmM-mza tt 1= ^aa 

^® 1 « 7 n - b T-S> !> „ 

[010] m8^z7f;ifzA^mmm3izmmmi 

^-rm 2 CO 7 a-^^ - h -S. o 

[01 1 ] ffla ■ mmru^yl. (02 ) t J;l.fflJ6a 
;^^a^^t-7n-^-\— fT'S, , 

[012] m-t^tiJTP^^A (02) tJ:l.«ltil^ 
aSr^-t7n-f-^-hT'S)l.„ 

[013] ffla-1tti}Tn77A (02) tfeV^TfflS 

[ 0 1 4 ] 0 1 3 Lfzmmmmmmi^tm 
[01 5] 01 3\z^sLtz^^'L-^-^m5mnmm: 
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3 0 0- 




cm 6] HI 5 IZTjkLfzWiM^i&com&^Tri-tM 


3 0 2- 






3 04- 




[mi 7 ] Sji ■ ^iiiy°0'P'"yJ^ {M2 ) tfcl/^TfflV^ 


4 0 ■ ■ 






4 2 ■ ■ 




[mis] I^EtigPfcctVl^tiigP (01 3 -- 1 7 ) iOMH 


4 2 0- 


■ ■ 7^— MSiiSP 




4 2 2- 


■ ■ fi-^ni? 


[019] ^ajg|5fcJ;t/^^tijnP (01 3 — 1 7 ) (7)J!PI 


4 24- 


■ ■ BMP, YUV/J PEG 


2r S'f'll 2 to 7 n — f--^ — h T' J> „ 


4 2 6- 


■ ■ S^^Mil^gB 




4 0 0- 




1 ■ ■ ■ Bfft^iKlgK 


4 0 2- 




10 0- ■ ■ ^^SB 


4 0 4- 


■ ■ 3t^^i^^JgE 


10 2- ■ ■ A^J^K 


5 0 ■ ■ 




10 4- ■ ■ 7 I F 


5 2 ■ ■ 




10 6- ■ ■ U;^— F I F 


5 2 0- 




10 8- ■ ■ lE'figg 


5 2 2- 


• • fl^f5 


110- ■ ■ P € 


5 2 4- 


■ ■ BMP , YUV/J PEG 


112- ■ ■ A^^) 


5 2 6- 


■ ■ mrtWM^'MM^ 


114- ■ -CPU 


5 2 8- 


■ ■ DCT^jj-jfWiU 


116- ■ ■ aftsK 


54 ■ ■ 




12 0- ■ ■ ^&Wk- 


54 0- 


■ ■ 


14 0- ■ ■ T-f 7 


54 2- 


. . gL^n^gp 


14 2- ■ ■ ;><^: F 


544 ■ 


■ ■ -n^nP 


2 • ■ ■ iSS. • i^tbTn^/^A 


54 6- 


■ ■ LSB^^^gP 


20' ■ ■ ifji^N"^;^— ^'D B 


5 6 • • 




2 2 ■ ■ • JS'lflfa J B 


5 6 0- 


■ ■ J I'KG ' BM I '^SMii 


2 4 ■ ■ ■ IBfftD B 


5 6 2- 


• - BMP/JPEG' ^JigP 


2 6 ■ ■ ■ $IJfflIg|5 


5 6 4- 


••DC Tf^^SgP 


3 0 ■ ■ ■ WQM 


5 0 2- 




3 2 ■ • • ffljiHU^OS 


6 0 ■ ■ 


■ ^iHaS 


320 ■ ■ ■ 7 5J-— Ml^gP 


6 0 0- 


■ ■ ^iHWMM^ 


3 2 2- ■ ■ m% 


602 ■ 


■ -imT-mm 


3 24 ■ ■ ■ fflSi^-fMlh^aS 


604 ■ 


■ -imi-f-mm^ 


326 ■ ■ ■ JPEG' /BMP^mSE 


606 ■ 


■ ■ ^^'mmmm^^ 


3 28 ■ ■ ■ YUV/BMP^gB 


608 ■ 




330 ■ ■ ■ BMP/JPEG' 


80 ■ ■ 


■ OS 


332 ■ ■ ■ DCTfSmi^SP 







[016] 



DCTfilii^i- 



Si 
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[02] 



32 



|2D 



BMP,YUV/JPEG 

Sift 
4n 
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(JPEG,BMP,YUV) 



q[k]. q_amb[kl 





u 














311 









[04] 



0 1 2 3 4 6 6 7 





















mi 


w 














s 


m 
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JPEGYBMP 

m 



YUV/BMP 

12: 



DBJ:y 



mm. 
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sni 
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set q_emb[k] = 
max[k] 
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(©2) )0 1-2 03878 (P200 1-20387 8A) 



q_emb[k] 



549 



546 





Sits 




* 542 


R 


544 





DCTlS» 



R' 



mil] 





601 


DCT«» 


tii 

7 
1 

■7 

h 

608 








602 
304 




§06 






1 












t 



— 1t« 
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(51) Int. □. 7 mm^ 

H 0 4 N 7/30 



H 0 4 N 7/133 



(##) 
Z 5C078 



(12) mn^ ** m 



5B057 


Mil 


CAOl 


CA08 


CA12 


CA16 




CBOl 


CB08 


CB12 


CB16 


CB19 




CEOS 


CG05 


CG09 


CHOI 


CHll 


5C053 


FA08 


FAB 


FA27 


GB06 


GB07 




GB21 


GB22 


GB26 


GB33 


GB36 




GB40 


JA21 


JA30 


KA05 


LA06 


5C059 


KK35 


KK43 


LA02 


MAOO 


MA23 




MD02 


PPOl 


PP14 


RC35 


SSI 5 




SS20 










5C076 


AA14 


AA36 


AA40 


BA06 


BA09 


5C077 


LL14 


MP08 


NPOl 


PP21 


PP23 




PCI12 


PQ22 


RR21 


RR30 




5C078 


AA09 


BA57 


CA14 


CA47 


DAOl 




DA02 











